ABSTRACT The classical biological control program for exotic saltcedars (various Tamarix species and hybrids) has involved the assessment of different populations of the leaf beetle Diorhabda elongata (Brullé ) s.l. that are promising for release in areas of North America that are located south of 37Њ N latitude. We report here the overwintering survival, phenology, and voltinism of four D. elongata populations (Tunisia, Crete, Uzbekistan, and Turpan) in eastcentral Texas. In addition, we studied their developmental and reproductive biology, which also included the previously released population from Fukang, China. Overwintering survival of the adult beetles of the Crete and Tunisia populations was 90 Ð99 and 75%, respectively. The Uzbekistan and Turpan beetles had Ͻ31% overwintering survival. All D. elongata populations began ovipositing in late March. The Turpan beetle may produce three summer generations and ceased oviposition by September. The Crete beetle produced four summer generations plus a partial Þfth generation and ceased ovipositing by mid-October. Both the Tunisia and Uzbekistan beetles produced Þve summer generations plus an unsuccessful partial sixth generation; oviposition extended into late November. Larval development and survival were generally similar among D. elongata populations. The Turpan and Fukang beetles had a shorter preoviposition period and produced more but smaller egg masses than the other beetle populations. However, this did not alter a femaleÕs lifetime fecundity and generally did not affect the innate capacity for increase compared with other populations. The Crete beetle seems to be the most promising for release in central Texas and points further south.
establish at more southern latitudes in North America (DeLoach et al. 2004) . These populations were collected across a wide geographical area of Eurasia and North Africa and below 43Њ N latitude. All the D. elongata populations that we tested (Sfax, Tunisia; Crete, Greece; Karshi, Uzbekistan; and Turpan, China) are similar to each other in their host speciÞcity (Milbrath and DeLoach 2006a, b) and have been approved for release. However, they may vary in other biological traits that could affect the likelihood of their establishment and subsequent increase.
We report here our evaluation of the overwintering survival, phenology, and voltinism of these four populations of D. elongata under seminatural conditions. We also studied aspects of their development and reproductive biology, which included some comparisons with the Fukang population. This information will aid in determining the most promising population(s) of D. elongata to release in the southern areas of the saltcedar infestation in North America.
Materials and Methods
Insect Colonies. The four populations of D. elongata included in this study were collected near Sfax, Tunisia (34.66Њ N, 10 .67Њ E); Sfakaki, Crete, Greece (35.83Њ N, 24 .6Њ E); Karshi (Qarshi), Uzbekistan (38.86Њ N, 65 .72Њ E); and Turpan, Xinjiang Province, China (42.86Њ N, 89 .22Њ E). For one of the experiments, we included the initially released population from Fukang, China. We hereafter refer to these as D. elongata from Tunisia, Crete, Uzbekistan, Turpan, and Fukang. Voucher specimens of D. elongata were deposited with the National Collection of Insects and Mites of the National Museum of Natural History, Smithsonian Institution, Washington, DC. (under lot numbers GSWRL-2004-02 and -2005-02) . Beetle colonies were maintained either on potted saltcedar plants in the USDAÐARS Arthropod Containment Facility (quarantine) at Temple, TX, or on saltcedar trees growing in Þeld cages on the fenced grounds of the Temple laboratory under a permit from the USDA Animal and Plant Health Inspection Service.
Overwintering Survival. Overwintering survival of the Crete, Tunisia, Uzbekistan, and Turpan populations was assessed on the grounds of the Temple Laboratory (31.10Њ N, 97.36Њ W) as follows: 2002Ð2003, Crete; 2003Ð2004, Tunisia, Uzbekistan, and Turpan; 2004 Ð2005, Crete, Tunisia, and Uzbekistan. Beetles were reared on saltcedar plants under natural daylengths. Beginning in late October or November, when saltcedar was naturally senescing, groups of three, four, or Þve unsexed, diapausing adults were placed in separate 240-ml plastic containers with drainage holes and covered with a mesh top. Containers held 3 cm of sand with a 3-cm layer of dried grass on top in which the adults could bury themselves. The containers were partially buried in the ground in outdoor 3 by 3 by 3-m (length by width by height of peaked roof) Þeld cages and loosely covered by a shade cloth, with 14 Ð16 containers per beetle population. Beetles normally overwinter as adults in the litter beneath saltcedar (DeLoach et al. 2004) . Beetles were provided fresh saltcedar foliage every 3Ð 4 d during the Þrst month in the containers until no feeding was observed. The beetles experienced temperature and daylength variations comparable to those observed in nature. The respective mean minimum and maximum temperatures and temperature ranges for the three winters (December to mid-March) were as follows: 2002Ð2003, 5 and 16ЊC (range, Ϫ6 to 28ЊC); 2003Ð2004, 7 and 17ЊC (range, Ϫ4 to 25ЊC); and 2004 Ð 2005, 7 and 17ЊC (range, Ϫ6 to 28ЊC) . To determine percentage survival, 5Ð10 containers per beetle population were randomly selected every 2Ð 4 wk from December to the beginning of March, and the number of live and dead adults was counted. Their location in the cup (on top of or in the grass) was noted, dead adults were removed, and all containers were placed back outdoors. Beetles from all containers were assessed for survival on the last sampling date in midMarch, which coincided with the emergence of overwintered adults in separate outdoor colony cages. The experimental design for each of the latter 2 yr of this study involved a one-way treatment structure (beetle population) in a completely randomized design. There were 5Ð16 replicates depending on the sampling date. For each year, analysis of covariance (ANCOVA; PROC MIXED, SAS Institute 2004) was used to estimate and compare the regression parameters of percentage beetle survival (arcsine square root transformed) against time (d) for each population. Beetle population was the independent variable and time served as the covariate. The regression model was as follows: percentage survival ϭ a ϩ b ϫ time. The parameters a (intercept) and b (slope) and the Þnal percentage survival were compared among populations within years using preplanned contrasts (SAS Institute 2004) .
Phenology and Voltinism. We observed the seasonal duration of beetle activity and estimated voltinism for each population of D. elongata by using a saltcedar grove established on the grounds of the Temple Laboratory. Field cages (3 by 3 by 3-m [length by width by height of peaked roof]) were erected over groups of saltcedar plants, each group containing one to two different Tamarix species or hybrids. Because of this layout, we could not rear all beetle populations on the same type of saltcedar. The area immediately surrounding the Þeld cages was treated periodically with hydramethylnon (Amdro; Ambrands, Atlanta, GA) to control Þre ant (Solenopsis invicta Buren; Hymenoptera: Formicidae) infestations.
Preliminary observations of beetle phenology and voltinism were made on Þeld cage colonies during 2003. A more detailed study was conducted in 2004. Naturally overwintered adults of Crete, Uzbekistan, Tunisia, and Turpan beetles were obtained on termination of the previous 2003Ð2004 overwintering study or from outdoor colony cages. Groups of adults (1 male:1 female) were placed in either 12 by 25-cm (4 adults) or 30 by 55-cm (10 or 20 adults) polyester organza sleeve bags. The bags were tied to the branches of saltcedar plants growing within the large Þeld cages (Crete: T. canariensis Willdenow/T. gallica L. and T. parviflora de Candolle, remaining beetle populations: T. ramosissima Ledebour). Bags were checked periodically and the beginning and end of oviposition as well as adult mortality were noted. On Þrst oviposition, which we considered the start of a new summer generation, a random selection of egg masses (Ϸ50 eggs total) were transferred to a new 30 by 55-cm bag and tied to a saltcedar branch for rearing to adulthood. All subsequent egg masses found in the adult bags were destroyed. Because only the initial cohort of each summer generation was reared, we estimated the Þnal date that larval and pupal stages and subsequent adult emergence would occur for each summer generation. This was done by using the linear degree-day model developed for D. elongata by Herrera et al. (2005) and temperature records for the site. On emergence of new adults from the Þrst cohort of eggs, 10 male and 10 female beetles were randomly selected and placed in a new 30 by 55-cm bag. We repeated the rearing of the Þrst 50 eggs and observations of the Þrst 20 adults for each subsequent summer generation that was produced until adult beetles entered reproductive diapause and/or larvae could not complete their development because of senescence of saltcedar and the onset of cold temperatures in the fall.
Larval Development and Adult Reproduction. Two tests were conducted to compare survival, development, and reproduction among the different populations of D. elongata. Crete and Fukang beetles were compared in a test from August to October 2002, and a July to September 2003 test compared D. elongata from Tunisia, Uzbekistan, and Turpan. The experimental design for each year was a one-way treatment structure (beetle population) in a completely randomized design. Tests were conducted in the quarantine laboratory under ßuctuating temperatures, both daily and longer term (average, 28ЊC; overall range, 23Ð33ЊC) and a photoperiod of 16:8 h (L:D). All populations for a given year were reared simultaneously.
In 2002, 12 groups of 10 Þrst instars (0 Ð15 h old) for both the Crete and Fukang populations were placed in separate 30 by 55-cm bags that were securely tied to the branches of potted saltcedar plants (T. ramosissima). The number of days to reach the adult stage was noted for 36 Ð38 individuals (replicates) per population, and percentage survival to the adult stage was calculated for each group of larvae (12 replicates per population). For the 2003 test, 50 randomly selected larvae (0 Ð15 h old) from each of the three beetle populations were placed in separate 50-ml ventilated, clear plastic vials. Larvae were fed excised foliage of saltcedar plants (T. ramosissima), and larvae or pupae were checked daily for survival and development. Sand was placed in the bottom of each vial when mature third instars (Þnal instar) were present to provide a pupation site. Each larva served as a replicate (up to 50 per beetle population) for the duration of the various life stages. Percentage survival to the adult stage was calculated by randomly assigning 10 larvae to each of Þve groups (replicates) for each beetle population.
Adult D. elongata that eclosed were sexed using the characters of the last visible abdominal sternite (Lewis et al. 2003b) . For both years, 20 mating pairs of recently eclosed adults (Ͻ24 h old) per beetle population were placed in separate 50-ml ventilated, clear plastic vials and fed excised saltcedar foliage. Adults were checked daily for survival and the presence of eggs. Males that died were replaced by similar-age males if available. Egg masses for each female were removed and placed in individual wells of marked well plates. The plates were covered with ParaÞlm (Pechiney Plastic Packaging, Chicago, IL), in which pin holes were made to provide ventilation, and held until hatching. The total number of eggs and hatched eggs per mass were recorded. The earliest egg masses produced were checked twice daily for hatching, and observations of 50 randomly selected individuals were used to estimate the number of days until hatch. The preoviposition and oviposition period, total fecundity, and fertility were calculated for each female. Females that escaped or were not fertile were not included in analyses. Total longevity was calculated for males and females. We used the data on development, survival and fecundity to calculate population growth statistics, including net reproductive rate (R 0 ), mean generation time (T), innate capacity for increase (r m ), and population doubling time (DT), using methods described by Birch (1948) . Comparisons of population growth statistics were made by randomly dividing females into four groups (replicates) of four to Þve females for each of the beetle populations. Data from the two different years were analyzed separately. Analysis of variance (ANOVA; PROC MIXED; SAS Institute 2004) was performed on number of days development or duration for the various life stages, percentage survival (neonate to adult), total number of eggs and egg masses produced per female, number of eggs per mass, percentage egg hatch, and the four population growth statistics with beetle population as the independent variable. For adult longevity only, beetle population, sex and the interaction served as independent variables. Percentage data were arcsine square root transformed. Means were separated using FisherÕs protected least signiÞcant difference (LSD) test (SAS Institute 2004).
We studied whether there was variation in egg mass size and differences in oviposition site (bark versus foliage) among D. elongata populations. This was done using previously unpublished data collected during host-speciÞcity tests in outdoor cages (Milbrath and DeLoach 2006a, b) . The average number of eggs per mass was calculated for the Crete, Tunisia, Uzbekistan, and Turpan beetles from the paired-choice test (Tamarix: Frankenia) of Milbrath and DeLoach (2006a) (Fig. 1A) . This date coincided with the spring growth of saltcedar leaves. During the winter of 2003Ð2004, survival over time was greater for the Tunisia beetle than the Turpan and Uzbekistan beetles and similar between the Turpan and Uzbekistan populations, as indicated by a comparison of the slopes (parameter b) of the regression lines ( Fig. 1B ; Table 1 ). By mid-March 2004, 75% of adult Tunisia beetles were still alive, which was much greater than the survival of the Turpan (31%) and Uzbekistan (16%) populations (F ϭ 19.33; df ϭ 1,137; P Ͻ 0.001 and F ϭ 34.14; df ϭ 1,137; P Ͻ 0.001, respectively). Percentage survival was similarly low for the Uzbekistan and Turpan beetles (F ϭ 3.21; df ϭ 1,137; P ϭ 0.075). Most Uzbekistan and Turpan adults were present on top of the grass in the overwintering containers at the beginning of March 2004 when no green buds were present on saltcedar. This early spring activity was followed by mortality of most of the beetles.
Over the course of the 2004 Ð2005 winter, the change in survival over time did not differ between the Crete and Tunisia beetles. However, both populations displayed higher survival rates than the Uzbekistan population ( Fig. 1C ; Table 1 ). The Þnal percentage survival for Crete beetles was 99%, greater than that of the Tunisia beetle (75%; F ϭ 14.52; df ϭ 1,116; P Ͻ 0.001) and Uzbekistan beetle (10%; F ϭ 108.98; df ϭ 1,116; P Ͻ 0.001). Percentage survival of the Tunisia beetle also was much higher than the Uzbekistan beetle (F ϭ 44.76; df ϭ 1,116; P Ͻ 0.001). Crete mating pairs were Þrst seen on 17 March followed by the Þrst egg mass on 4 April 2003, i.e., the beginning of the Þrst summer generation. Based on additional observations of oviposition, larvae, and peaks in adult presence throughout the summer, we estimated that four to Þve generations of Crete beetles were possible in eastcentral Texas (starting approximately early April, late May, early July, early August, and early September). No egg masses were seen after mid-October, indicating that the adults had entered a reproductive diapause. More limited observations of the other D. elongata populations showed that Turpan adults had ceased reproduction and were buried in leaf litter in September, whereas some Tunisia and Uzbekistan adults were still reproducing into November.
Our more detailed observations and rearings in 2004 indicated that the phenology of the various populations of D. elongata was similar during the Þrst half of the season at Temple, TX. Overwintered adults of all four populations began ovipositing the last week of March and continued to oviposit, under our experimental conditions, for 3Ð 4 mo (Fig. 2) . Approximately 50% of the overwintered adults had died by late May. Most adults were dead shortly after oviposition ceased, although some males and postreproductive females survived until early August. A combination of poor overwintering survival and few males (only four) of the Turpan beetle did not allow us to complete this aspect of the study for this population. However, we were able to conÞrm that the start of the Þrst and second summer generations of Turpan beetles was similar to that of the other beetle populations.
Five summer generations were observed for the Crete, Tunisia, and Uzbekistan populations in 2004. An unsuccessful, partial sixth summer generation also occurred for D. elongata from Tunisia and Uzbekistan (Fig. 2) . All life stages could be found throughout the growing season, with extensive overlap of up to three generations at any one time under our more limited rearing methods. In general, the beginning of each of the summer generations was as follows: Þrst, late March; second, late May; third, late June; fourth, early August; Þfth, early September; sixth, mid-October (Fig. 2) . Adults (Þrst cohort only) of the Þrst three summer generations oviposited for Ϸ6 Ð11 wk depending on the population (Fig. 2) , and 50% of the adults had died after Ϸ6 wk. In all cases, a 4-to 7-d preoviposition period was observed.
The phenology of the D. elongata populations diverged beginning with the fourth summer generation. Crete beetle adults (Þrst cohort only) of the fourth summer generation oviposited few egg masses over the course of 1 mo before ceasing oviposition in early October (Fig. 2) . These beetles were presumably in reproductive diapause at this time; 90% of the adults were still alive in December. All the adults of the partial Þfth summer generation of Crete D. elongata that emerged were in diapause (Fig. 2) .
In contrast, Tunisia and Uzbekistan adults of the fourth summer generation continued to oviposit for up to 10 wk before all dying in November (Fig. 2) . Adults of the Þfth summer generation laid several egg masses over several weeks before entering diapause (Fig. 2) ; 83% of the adults of both populations were still alive in December. No larvae of the partial sixth summer generation survived, although one Tunisia beetle had developed to the prepupal stage. This indicates that larvae from any summer generation hatching from eggs laid from October on would not likely complete their development either.
Larval Development and Adult Reproduction. Some differences in development and reproduction were evident among D. elongata populations. For the 2002 laboratory test involving Crete and Fukang beetles, larval/pupal survival was not different, and only very minor differences in egg or total (neonate to adult) development times occurred (Table 2) . Fukang females had a signiÞcantly shorter preoviposition period than Crete females. Fukang females also produced over twice as many egg masses that were one half the size of those produced by Crete females (Table 3). Otherwise, the Crete and Fukang populations did not differ in adult longevity or any other reproductive or population parameter (Tables 3 and 4) .
The 2003 comparison of the Tunisia, Uzbekistan, and Turpan beetles showed no differences in days to egg hatch, larval/pupal survival, or total development times, although various minor differences in the duration of larval and pupal stages occurred (Table 2) . Compared with the Tunisia and Uzbekistan populations, Turpan females had a shorter preoviposition period, laid twice as many egg masses, and laid smaller egg masses (Table 3) . Also, the innate capacity for increase (r m ) was slightly greater for Turpan beetles than the Tunisia and Uzbekistan populations (Table  4) . No differences in reproduction or population growth statistics occurred between the Tunisia and Uzbekistan beetles (Tables 3 and 4) .
The four beetle populations, when allowed to oviposit in outdoor cages, laid egg masses that differed in size among all the beetle populations. Turpan and Crete females produced much smaller egg masses whereas Tunisia and Uzbekistan females laid larger egg masses (Table 5) . However, substantial overlap in the number of eggs per mass occurred among beetle populations (Table 5 ). The percentage of eggs oviposited on saltcedar bark, as opposed to foliage, tended to increase from the Turpan and Tunisia beetles to the Uzbekistan beetle, but the differences were not signiÞcant in the 2003 test (Table 5 ). However, in the 2004 test, Uzbekistan females laid 35% of their eggs on the bark, which was much greater than the 0 Ð1% of Crete and Tunisia beetles (Table 5 ). Eggs were found on both the main trunk and branches, including in bark crevices and the crotches of branches.
Discussion
Overwintering Survival. Overwintering survival was consistent within beetle populations over two separate years for the Crete, Tunisia, and Uzbekistan beetles under eastcentral Texas conditions. Although we only tested the Turpan beetle for 1 yr, its early spring behavior and survival rate was similar to that of For each year, means within a row followed by the same letter are not signiÞcantly different (FisherÕs protected least signiÞcant difference test, P Ͼ 0.05).
the Uzbekistan beetle. Adults of both the Turpan and Uzbekistan populations were active earliest of the four populations in the season (within the containers), at a time when saltcedar leaves were not yet available and subsequently suffered high mortality. Both of these populations originate from much higher latitudes (Uzbekistan, 38.86Њ N; Turpan, 42.86Њ N) than Temple (31.10Њ N). In contrast, Tunisia beetles (34.66Њ N), and especially Crete beetles (35.83Њ N), resumed activity in the containers at a later date, which was better synchronized with bud break. This was further conÞrmed for the Crete beetle by observations of the spring emergence of adults in a self-sustaining Þeld cage colony. The Crete and Tunisia beetles currently seem to be better adapted than the Turpan and Uzbekistan populations to overwintering in more southern latitudes, i.e., south of 32Њ N latitude. We cannot say, however, if the Crete and Tunisia beetles will always have the best overwintering survival in other locations, because an alteration in the phenology of both individual beetle populations and saltcedar growth with changes in latitude may allow for greater survival of the other populations tested.
Phenology and Voltinism. Despite apparent differences in initial spring activity among the four D. elongata populations that we observed in the overwintering study, all populations initiated oviposition at the same time, which seems to be closely tied to the availability of saltcedar foliage for adult feeding (Lewis et al. 2003b ). The subsequent appearance of each new summer generation also was generally similar among the beetle populations, although we could track the Turpan beetle for only one complete generation. We therefore estimate that three summer generations, and potentially a partial fourth generation, may be possible for the Turpan beetle. This is based on our 2003 observation that adult beetles were in diapause by September, which may allow the earliest third-generation adults to begin reproducing (Fig. 2) . Sha and Yibulayin (1993) had reported that For each year, means within a column followed by the same letter are not signiÞcantly different (FisherÕs protected least signiÞcant difference test, P Ͼ 0.05).
four generations were produced at Turpan, China, and Lewis et al. (2003b) had similarly predicted the potential for three or four generations in the southern United States. In contrast, the Fukang beetle produces two generations in the United States at Þeld sites north of 38Њ N latitude (Lewis et al. 2003b , Bean et al. 2007 ).
The remaining D. elongata populations clearly are capable of reproducing continuously into September (Crete) or October (Tunisia, Uzbekistan) before the majority of adults enters diapause. Substantial overlap of different summer generations seems likely. In our study, usually two or even three generations were producing eggs simultaneously. The seminatural conditions of our study undoubtedly enhanced the survival of adult beetles and hence the duration of egg laying. Lewis et al. (2003b) reported that adults of the Fukang beetle typically live 4 Ð 6 wk in the Þeld, which is one half the longevity that we observed for the other beetle populations. However, because we only followed the survival and reproduction of the Þrst cohort of adults produced in each summer generation, we may be underestimating to some extent the duration of each summer generation. Regardless, the Crete, Tunisia, and Uzbekistan populations seem capable of providing up to 6 Ð7 mo of defoliation of saltcedar by the larvae. We cannot deÞnitively state that the longer duration of adult activity and oviposition by Crete beetles in each summer generation is an inherent trait of the population, because we were forced to rear the Crete beetles on different Tamarix species than the other populations. Nevertheless, the cessation of reproduction by Crete beetles currently is better synchronized than the other populations studied to the seasonal changes of central Texas.
Larval Development and Adult Reproduction. The only signiÞcant differences we observed in reproduction among beetle populations involved the number and size of egg masses, days to Þrst oviposition, and site of oviposition. Although a direct comparison among all Þve populations studied is not possible, in no case did ovipositing more but smaller egg masses, i.e., Fukang and Turpan beetles, lead to differences in total fecundity with the other directly comparable D. elongata populations. Also, although both Chinese populations (Turpan and Fukang) began ovipositing sooner than the others, this only led to a moderately higher innate capacity for increase (r m ) for the Turpan beetle. The relative delay in larval development and oviposition, and its subsequent effect on potential population growth, of the Fukang and Crete beetles in the 2002 test compared with the remaining populations in 2003 may have been the result of differences in larval rearing or plant quality. Nevertheless, the range of developmental and reproductive responses we observed for all populations are comparable to previous studies involving the Fukang and Crete beetles (Lewis et al. 2003b, Milbrath and DeLoach 2006a) . It does not seem that any population is superior to any other in terms of the reproductive output of individual females. One practical issue that became apparent was that if the Uzbekistan beetle were to be released, any Þeld monitoring for eggs must include examining the bark of saltcedar plants and not just the foliage, because Uzbekistan females were observed to lay up to one third of their eggs in masses located all over the trunk and branches. This pattern of oviposition was not observed in the other beetle populations.
Given the similar host speciÞcity of the four populations (Milbrath and DeLoach 2006a, b) and the apparent lack of meaningful differences in reproduction reported here, the selection of which population(s) of D. elongata to release in the southern United States and northern Mexico may be determined, in part, by the results of our overwintering study, the number of generations produced in a growing season and therefore the period of defoliation of saltcedar expected, and the seasonal duration of oviposition relative to the onset of unfavorable fall conditions. The Turpan and Uzbekistan beetles seem to be poor choices, mainly because of the very high level of mortality experienced by overwintered adults. The high overwintering survival of the Tunisia beetle is partly offset by its relatively late diapause induction, which results in complete mortality of the last partial summer generation produced, at least in central Texas. However, it should not necessarily be disqualiÞed for release. The Tunisia beetle may be better synchronized with saltcedar at sites further south, e.g., Zapata, TX (26.91Њ N), because we do not know what its phenology will be at such locations. Also, a change in the Oviposition on saltcedar (T. ramosissima x T. chinensis) by groups of 20 beetles (10 females and 10 males) held outdoors in small screen cages (68 by 53 by 85 cm) over 3 or 5 d. Values for eggs per mass are mean Ϯ SE (range); values for percent eggs on bark are back-transformed means from arcsine square root values, followed by 95% CIs in parentheses.
Means within a column followed by the same letter are not signiÞcantly different (FisherÕs protected least signiÞcant difference test, P Ͼ 0.05).
a Previously unpublished data from the paired-choice test (Tamarix:Frankenia) of Milbrath and DeLoach 2006a. n ϭ 6 (Crete) or 10 (other populations).
b Previously unpublished data from the paired-choice test (potential host:nonhost) of Milbrath and DeLoach 2006a. n ϭ 2 (Turpan) or 3 (other populations).
c Previously unpublished data from the no-choice test of Milbrath and DeLoach 2006b . n ϭ 5 for all populations.
Tunisia populationÕs critical daylength for diapause induction may eventually occur after release, which would prevent late-season reproduction from occurring (Bean et al. 2007 ). At present, however, the Crete beetle seems best adapted to the conditions of central Texas, and possibly points further south, and has therefore been released at several sites (DeLoach et al. 2004 ).
